Abstract-In a task where subjects had to detect smooth deviations from circularity, we assessed whether performance varied with eccentricity. Our stimuli were circular 4th derivatives of Gaussian contours (CD4s) whose radii were sinusoidally modulated. We used D4s of different peak spatial frequencies and overall diameters. Although performance declined with eccentricity for all radial frequencies tested, once scaling was taken into account, sensitivity was similar at all eccentricities. This was the basis of the scale-invariancealso exhibited by this task. Thus, shape discrimination does not appear to be a specialized function limited to central vision.
INTRODUCTION
A number of recent studies have argued that the detection of radial perturbations in circular targets represents a global shape task (Wilkinson et al., 1998; Hess et al., 1999) . There is psychophysical evidence that such a discrimination is carried out by neurons with specialized ltering properties. Such neurons would be expected to have a polar weighting of inputs from different oriented rst-order receptive elds (Wilson, 1998) . Individual detectors might only encode a limited number of orientations relevant to particular shapes (Hess et al., 1999) , though overall performance would be expected to depend on the population response (Wilkinson et al., 1998) . There is support for such a scheme from the neurophysiological work of Gallant et al. (1993 Gallant et al. ( , 1996 who show evidence for cells in V4 having polar rather than Cartesian receptive eld organization.
A great deal is known about how sensitivity for contrast detection of band limited stimuli varies across the visual eld. Essentially, the higher the spatial frequency, the more sensitivity falls off with eccentricity; low spatial frequency sensitivity is relatively eccentricity-invariant (Pointer and Hess, 1989) whereas high spatial frequency sensitivity is highly eccentricity-variant (Robson and Graham, 1981) . This is thought to relate to the distribution of neuronal ltering properties across the visual eld in cortical areas V1 and possibly V2 (low spatial frequencies). Relatively little is known about how our sensitivity for shape detection varies with eccentricity. By de nition, a shape task must require the integration of the outputs of many lters and little is known about how such a process varies with eccentricity. In the case of deviations from circularity, as discussed above, there may exist specialized detectors located in separate cortical areas that integrate orientation information. Since this represents a general case where the integration of lter outputs is involved, it is of obvious interest to know how sensitivity for such a task varies with eccentricity. A previous report (Wilkinson et al., 1997) suggests that peripheral performance, out to 12 ± , for circularity detection is only slightly worse (i.e. averaging about 45%) than its foveal counterpart.
In this study we ask three questions: 1. How does our sensitivity for shape discrimination, using circular D4 targets, vary with eccentricity beyond 12 ± ? 2. Is it dependent on radial frequency? 3. Can spatial scaling account for the change in sensitivity? We show evidence for a clear fall-off in shape discrimination with eccentricity for this task. It is dependent on the radial frequency to a minor degree. Finally, this can be accounted for by spatially scaling the stimuli.
METHODS

Stimuli
Stimuli were circular 4th derivatives of Gaussian (D4) contours (Wilkinson and Wilson, 1996) , which are band-limited in the spatial frequency domain (see Fig. 1 ). The circular D4 (later referred to as CD4) pattern is generated by the following equations:
where s is the space constant of D4, w p is the D4 peak spatial frequency, and R is the radius of the CD4 contour, which is modulated sinusoidally according to the following formula:
